Proteomic analysis of the alteration of protein expression in the placenta of Down syndrome.
Down syndrome (DS) is the most common form of human aneuploidy, and there is no effective therapy for the chromosomal abnormalities. We aimed to unravel the molecular mechanisms underlying DS and to provide clues to prenatal screening. A series of proteomics-based experiments was conducted using 19 patients with DS fetuses and 17 normal pregnancies. The proteome of placenta was investigated as displayed by two-dimensional difference gel electrophoresis (2D-DIGE), and comparisons were made between placentas that developed under DS and normal pregnancy conditions. Multivariate analysis of the resulting protein patterns revealed DS-specific protein expression. Matrix-assisted laser desorption/ionization (MALDI) time-of-flight/time-of-flight (TOF/TOF) high-resolution tandem mass spectrometer (MS)-based identification was successful for 12 out of 17 selected protein spots. Among those, three proteins involved in the resist of reactive oxygen species (ROS) and neurogenesis were more abundant in the DS placenta (superoxide dismutase 1, endoplasmic reticulum protein 29 and heat shock protein beta-1), while peroxiredoxin-6 involved in cell defense mechanism against ROS was expressed at a higher level in the normal pregnancies. Knowledge of the DS placenta proteome emphasizes the role of proteins involved in anti-oxidation during DS, and may form the basis of a potential approach to minimize the incidence of DS in the clinical setting.